Introduction
In this paper we develop a model for calculation of the yields of radiolytic products in tracks of fast electrons and positrons in water and aqueous solutions [1−3] . The model suggests a similarity of physico-chemical processes in tracks of these particles and is aimed on a unified interpretation of radiation--chemical as well as positron spectroscopy data. We consider the processes on 10 −12 −10 −6 s. Together with conventional radiolytic products e − aq , H, OH, and H 3 O + , we take into consideration their short-lived precursors: quasi-free electron, e − , and radical-cation H 2 O + . We assume that reactions in different tracks take place independently (no track overlapping). Because large spurs (blobs), containing many ion-electron pairs, mostly contribute to formation of recombination products, it is natural to formulate the problem in terms of differential equations on concentrations of reagents. For simplicity we adopt that tracks of fast e − and e + consist of identical spherically-symmetric fragments with the same initial number of ion-electron pairs, n 0 , simulating spurs and blobs.
We shall test the model using experimental data on the yields of H 2 , e 
Nanosecond stage: We suggest that formation of H atoms proceeds in two ways. The first one cannot be suppressed by presence of track electron scavengers even in a high concentration. This yield, G H α , is equal to 0.3-0.4 H atoms per 100 eV (Fig. 1) , and probably is formed due to decay of primary electronic excitations of water. Precursors of the other part of the H atom yield are intratrack electrons: e
This fraction of H atoms may be inhibited. 
Mathematical formulation of the model and results of calculations
We admit that scavenger may react not only with thermalized, but also with epithermal (hot) electrons. On the other hand, we believe that hydration of e − , ion-electron recombination, and Ps formation may proceed only after thermalization of e − (at t > t th ). Therefore in Eqs. (1), describing reactions in Table I , onset of time, t = 0, corresponds to the beginning of the earliest intratrack reactionelectron capture by the scavenger. Terms c e /τ aq e and k ie c i c e are "switched on" by ϑ-function in a proper time. When the reactions of e − with OH and H 2 O 2 have to be "switched on" is not important, because these products are practically absent at t < t th . Thus, we shall write down equations, as follows:
and so on for all the other reagents (S − , H, e [7, 8] : We adopted following approximation D j (t) = D j + (D amb − D j )e −t/t amb , where t amb is the time during which the diffusion is ambipolar. Diffusion coefficients of neutral particles (OH, H, H 2 O 2 ) were supposed to be independent of time.
Ps formation proceeds via recombination of thermalized e + with one of the knocked out electrons (it could be either e − or e − aq ) in the terminal part of the e + track [3] . Therefore in equation for e + survival probability, c p (r, t), corresponding terms are switched on by ϑ(t > t th ) multiplier † :
This equation takes into account e + diffusion (D p (t)∆c p ) and annihilation of electrons of the medium (−λ 2 c p ).
Equations (1) are solved by means of generalized prescribed diffusion method. It prescribes the following form of the solution:
Here n j (t) is the total number of the species "j" in the blob (spur) at time moment t.
At the beginning e − scavenger is uniformly distributed in the bulk of the liquid. With time it burns out mainly within the blob. It can be taken into account as follows:
where nS(t) is the number of S, reacting either with intratrack e − , or other radiolytic products (OH, H), i.e., it is total number of the scavenger molecules, which disappear by time t. In the same manner one may describe kinetics of accumulation of H 3 O + ions, if the dissolved additive is an acid
where c S is the concentration of the acid, and n H Following the prescribed diffusion method we integrate Eqs. (1) for each c j (r, t) over whole volume. Thus we obtain a set of ordinary differential equations on n j (t), which is the total number of species j in the blob by the time t. These equations are solved numerically. Finally we calculate "initial" (or picosecond) relative yield of the hydrated electron
Results of the joint fit of all relevant and available experimental data basing on Eqs. (6), (7) and (9) are shown in Figs. 1-4 . -ambipolar diffusion coefficient for charged intrablob species, D amb ≈ (2 ÷ 2.5) × 10 −4 cm 2 /s, and duration of the ambipolar blob expansion, t amb ∼ 10 4 τ aq ≈ 30 ns; -e − thermalization time, t th ≈ 0.4τ aq e ≈ 0.12 ps; -numbers for the rate constants of quasi-free e − with various products of radiolysis of water and some e − scavengers (see Table II ). We have found for each scavenger that the value of the product k eS τ aq e practically coincides with the phenomenological parameter 1/c − 37 characterizing reaction ability of S with quasi-free electron. Contrary there is no correlation with the rate constant of S with hydrated electron. - [13] . 2) We have succeeded to obtain phenomenological "exponential" law of suppression of the initial yield of hydrated electrons and so-called "cube-root" law for the yield of molecular hydrogen, which converts to hyperbolic law
S at large concentration of the scavenger. 3) Account for ambipolar diffusion of charged intrablob species on initial (up to nanoseconds) stage of blob expansion and two ways of intratrack formation of H atoms are of a principal importance for correct description of the experimental data.
4) The model allows to understand the puzzling pH independence of H 2 yield [5] .
5) The contribution e − aq to Ps formation is revealed. Account for e + + e − aq → Ps (Fig. 4, solid line) gives much better agreement with the experiment.
